Abstract This paper presents the results of wet magnetic beneficiation of finely ground coals by high-gradient magnetic separation, with the aim to remove deleterious and toxic impurities.
INTRODUCTION
Power stations that use solid fuel are the primary source of atmospheric pollution by sulphur gases and by other detrimental and toxic components. The purification of coal, before it is burned, is one of the ways how to reduce emission into the atmosphere.
In coals from the Donetsk Basin sulphur appears in the form of fine pyrite with particle size 50 to 100 #m or less which causes low efficiency of gravitational techniques of coal desulphurisation.
High-gradient magnetic separation (HGMS) allows to recover feebly magnetic particles of sizes down to several micrometers and it presently appears to be the most promising method of coal desulphurisation.
A developing factor in the research investigation of coal desulphurisation is the absence of data on magnetic properties of various coals and of minerals present in V.I. KARMAZIN ET AL. these coals. This paper will present some results of investigation of properties of various types of coal and principles of their beneficiation and desulphurisation by HGMS before their burning in the form of water-based slurry.
THE CHARACTERISTICS OF THE SAMPLES Composition of Samples
Representative samples from four large Ukrainian power stations were investigated. The fuel used in the first power station were the anthracite fines and partly an intermediate product from the anthracite beneficiation (A). In the second power station the low-grade run-of-mine coal and the preparation concentrate (T) were used while in the third power station the run-of-mine gas coal and long-flame coals were used (GD). The fourth power station burns the slimes from preparation plants-reprocessed coal from the Donbass mines (D).
In all of these power stations the coal is pulverised to 90%-100 #m and then burned in a dry form. Table I In spite of low magnetic susceptibility of coal, substantial differences in magnetic properties of coal and rock particles indicate a possibility of separation of the organic fraction of coal from mineral components by the magnetic means.
Specific magnetic susceptibility of coal depends on the magnetic field strength at which the measurements are carried out. It indicates the presence of ferromagnetic admixtures in the coal samples ( Figure 2 ).
The investigation of specific magnetic susceptibility of samples has shown that coal has different magnetic properties, depending on the degree of metamorphism. The coal grades GD are basically diamagnetic (as a result of oxidation, the magnetic susceptibility of the mineral component is reduced Magnetic induction (T) Fig. 9 The effect of the magnetic induction on the recovery of ash sulphur in the magnetic fraction, for various grades of coal An increase in the concentration of accompanying elements in light fractions of magnetic products has been established.
CONCLUSIONS
The results of the above described investigations were used as a basis for development of magnetic and gravity-flotation-magnetic process of beneficiation of steam coal with the objective of subsequent burning of water-slurried fuel. Feasibility analysis of these processes has shown that coal purification is an order of magnitude cheaper than desulphurisation of flue gases.
